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(3) Rotation check mechanism. 



\ A cylindrical oB-filled casing (2,3,5) has an 
input shaft (12) on which are mounted a pair of 
braking rings (17,26) which are allowed limited 
axial and circumferential movement with res- 
pect to one another. The ring (26) is driven by 
the shaft and drives the other ring (17) through 
a circle of angularly-spaced, spring-biased bails 
(28) mounted in tear-drop shaped recesses in 
the opposed faces of the rings (17, 26). Each 
ring has a faisto-conical braking rim extending 
parallel to a frusto-conical braking surface (8,9) 
provided on the casing part (5). The rims of the 
rings (17,26) have angularly-spaced, shallow, 
chorda! segments removed to provide recesses 
which, during rotation of the shaft (12),pump oil 
between the braking surfaces of the rings and 
the casing, to form hydraulic cushions therebet- 
ween. Reversal of the shaft torque causes the 
balls (28) to force the rings (17,26) apart and 
into braking engagement with the casing, to 
check rotation of the shaft. The pumping action 
of the recesses diminishes during braking so 
that the cushions collapse and do not impair 
braking. 
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Field fth inv ntion 

This inv ntion relates to mechanisms for abruptly 
checking motion of a rotary driv , and is more specif- 
ically concerned with check coupling mechanisms 
and in-line braking mechanisms. 

State of the art 

In United States Patent No. 5,090,529, hereby in- 
serted by way of reference, is described a check cou- 
pling mechanism constructed as a backstop brake. 
The mechanism described in Figure 4 of said Patent 
comprises an oil-filled casing having coilinear input 
and output shafts projecting, respectively, from oppo- 
site sides. A gear pump driven by the output shaft is 
provided in the casing to feed oil under pressure into 
frusto-conical gaps located between complementary 
braking surfaces disposed in the chamber. Each of 
the shafts extends into the chamber and supports 
within it a rotary ring having a frusto-conical rim dis- 
posed adjacent one of the braking surfaces of the 
casing. Springs are located between the rings as are 
thrust-transmitting means provided by balls and tear- 
shaped recesses provided in opposed faces of the 
rings. The thrust-transmitting means serve to transfer 
torque from the ring mounted on the drive shaft, to the 
ring mounted on the driven shaft so that both rings ro- 
tate in the same direction. The rings are allowed to 
move axially and angularly with respect to one an- 
other. The recesses in the rings provide camming 
surfaces which, when the torque is applied in one di- 
rection between the rings, causes the balls to locate 
within the deepest portions of the recesses so that 
the frusto-conical rims of the rings are spaced from 
the braking surfaces in the casing. Oil pressure from 
the gear pump is applied to the frusto-conical gaps 
between the ring rims and the complementary brak- 
ing surfaces, to hold them spaced from one another 
so that the drag of the mechanism on the drive shaft 
is limited only by the viscosity of the oil cushion pro- 
vided in the frusto-conical annul! located between the 
braking surfaces of the rings and the casing. The 
springs located between the rings serve to urge them 
apart so that if the oil pressure in the cushions dimin- 
ishes, the springs can thrust the two rings apart and 
into braking engagement with the casing. 

If the direction of torque transmission from the in- 
put shaft to the output shaft of the mechanism is re- 
versed, the balls run up the floors of the tear-shaped 
recesses which act as cams, and force the two rings 
apart and into braking engagement with the casing. 
The driven shaft then slows down rapidly and the oil 
pressure provided by the gear pump diminishes so 
that there is a collapse of oil pressure in the hydraulic 
cushions between the braking surfaces. Braking thus 
becomes accumulative and rapidly brings the drive 
shaft to a halt. The above-described arrangement is 



effective in Deration but th provision f th g ar 
pump and ducting in th casing naturally tends to in- 
creas th cost of th mechanism. 

5 Summary of the invention 

In accordance with the present invention, a 
mechanism for abruptly checking the motion of a ro- 
tating input shaft, has an oil-filled casing containing 

10 two rings which are axially and angularly displaceable 
with respect to one another; braking surfaces provid- 
ed on respective rings and which lie on respective 
frusto-conical surfaces; opposed braking surfaces 
provided on the casing and facing those of the rings, 

15 the braking surfaces of the casing also lying on frus- 
to-conical surfaces which are complementary and 
parallel to those of the rings; resilient means acting to 
urge the two rings apart; and, a thrust-transmitting 
assembly composed of balls located in pockets and 

20 camming surfaces lying between the opposed faces 
of the rings, the thrust-transmitting means respond- 
ing to a reversal in the direction of a driving torque ap- 
plied to one of the rings by forcing the rings apart so 
that their rotation is abruptly checked by engagement 

25 of their braking surfaces with the braking surfaces of 
the casing; in which mechanism one of the braking 
surfaces has a series of circumferentially-spaced re- 
cesses dividing it into spaced arcuate braking zones, 
and each recess converges towards at least one of 

30 the braking zones flanking it The effect of the recess 
converging towards a flanking zone is to exert a 
pumping action driving the recess oil into the annular 
gap between the opposed braking surfaces so that a 
cushion of o3 under pressure is created between 

35 them to hold them apart 

Preferred features of the invention 

The recesses are preferably formed by removing 

40 equi-spaced chordal segments from the rim of the 
rings. Alternatively, scalloped depressions 30 may be 
provided in the braking surfaces of the casing to ach- 
ieve the same effect The creation of the hydraulic oil 
cushions between the braking surfaces is described 

45 in the aforesaid United States Patent However the 
present invention creates the cushions more simply 
and cheaply. Further advantages achieved are that 
regions of oil shear stress between the opposed brak- 
ing surfaces, when the mechanism is in its non-oper- 

so ating or quiescent mode, is substantially limited to the 
arcuately spaced regions of the gap lying between 
the opposed braking surfaces of the casing and the 
rings. The aggregated area of these regions is less 
than is the case with the arrangement described in 

55 the aforesaid United States Patent, and thus the 
heating of the oil is diminished also. Although there 
is a corresponding reduction in the effective areas of 
the braking surfaces of the mechanism, the braking 
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required can n verth less be maintained by increas- 
ing the thrust which forces the braking surfaces to- 
wards ne another wh nth mechanism assumes its 
Derating mod , that is to say when it is xerting a 
checking function on the input drive, and also by the 
design and nature of the braking surfaces-t hem- 
selves. A further advantage is that each arcuate ly- 
spaced zone in which braking occurs, which actually 
participates in the braking, forms one face of a gap 
which has a circumferential aperture through which 
the oil cushion can dissipate when the mechanism 
switches from its quiescent mode to its operating 
mode. The response of the mechanism is thus quick- 
er than with the arrangement used in the aforesaid 
patent, the aperture through which the oil pressure 
can dissipate in said Patent is effectively limited to the 
two annular ends of the gap between the braking sur- 
faces. 

Preferably, the resilient means used to urge the 
two rings apart comprises a set of compression 
springs arranged in inclined bores in at least one of 
the rings and which respectively urge the balls in a di- 
rection which forces the rings apart. As long as the 
mechanism is in its quiescent mode, the drag of the 
driven ring on the drive ring is sufficient to overcome 
the thrusts of the springs so that the balls remain in 
the deepest portions of tear-shaped pockets provid- 
ing the camming surfaces. However, if the direction 
of torque is reversed, the drag direction is also re- 
versed and this allows the thrusts of the springs to 
force the balls up the camming surfaces so that the 
two rings are rapidly driven apart A relatively rapid re- 
sponse to a reversal in torque is then obtained. Such 
an arrangement avoids the use of separate springs 
between the rings, and also the risk that some only 
of the balls will respond to a torque reversal by driving 
the rings apart. In prior art arrangements, when the 
balls are not individually biased by their own springs 
but rely only on the relative angular movement of the 
two rings, it was not unusual for the rings to be driven 
apart by a few only of the balls with the result that 
those balls were subjected to excessive loading for 
which they were not designed. The result of the ex- 
cessive loading is a slowing down of the response 
time of the mechanism, a tendency for it to judder 
badly when assuming its operating mode, and, in one 
or two cases, for the mechanism to fail under the ex- 
cessive forces generated. 

Introduction to the drawings 

The invention will now be described further, by 
way of example, with reference to the accompanying 
drawings, in which : 

In the drawings 

Figure 1 shows, in vertical section, a mechanism 



for checking rotation of a shaft, shown partly 
brok n away, when switching from it quiescent 
mod t its operating mod ; 
Figure 2 is a scrap ndvi w fth central part f 
5 the mechanism shown in Figure 1 as seen from 

the right hand end of that Figure; 
Figure 3 diagrammatically represents an ar- 
rangement for balancing torque between two 
mechanisms of the form shown in Figure 1, op- 
to erating in parallel; 

Figure 4 is a diagrammatic end elevation of the 
peripheral margin of a rotary ring having an inter- 
rupted frusto-conical braking surface formed on 
its rim; 

15 Figure 5 is a side elevation of the ring of Figure 

4; 

Figure 6 is a view of the ring of Figure 5 as seen 
from the right hand side of the Figure and illus- 
trates a ring of tear-shaped recesses or pockets 
20 provided in the ring and containing the respective 

spring-biased balls forming thrust-transmitting 
means; 

Figure 7 is a vertical section through two rings ar- 
ranged as shown in Figure 1 , and taken along the 
25 line and in the direction indicated by the arrows 

VII-VII in Figure 6; 

Figure 8 is an enlarged view of the central portion 
of Figure 7 to show the arrangement of one ball 
and its biasing spring in more detail; 
30 Figure 9 is a vertical section showing principal 

parts of a mechanism constructed as a uni-direo 
tional drive coupling with a reverse unkJirection- 
al check; 

Figure 10 is a scrap section taken on the line and 
35 in the direction indicated by the arrows X-X in 

Figure 9; 

Figure 11 is a view corresponding to Figure 9 but 
showing the principal parts of a coupling provid- 
ing a bi-directional drive and a reverse bi-direc- 
40 tional check; 

Figure 12 is a scrap section taken on the line and 
in the direction indicated by the arrows XII-XII in 
Figure 11; 

Figure 13 is a view corresponding to Figure 9 but 
45 showing the principal parts of a mechanism 

which provides a check coupling having a bi-di- 
rectional drive and a reverse uni-directional 
check; and 

Figure 14 is a scrap section taken on the line and 
so in the direction indicated by the arrows XIV-XIV 

in Figure 13. 

First embodiment description 

55 The check mechanism shown in Figures 1 and 2 

is of the general type described with reference to Fig- 
ure 3 of aforesaid US-A-5,090,529 incorporated here 
by way of reference. It has a casing 1 provided with 
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pposite nd caps 2 and 3 which are attached by bolts 
4 to respect iv nds of an inter mediat cylindrical 
section 5 formed from two annular members which 
provid a pair of opposed fr usto-conical braking sur- 
faces 8, 9 inside the casing 1. 5 

The end caps 2, 3 have respective central bear- 
ings 10.11. The bearing 10 supports an input drive 
shaft 12 to which is applied the torque to be monitored 
by the check mechanism, and the bearing 11 sup- 
ports a stub shaft 1 3 of a rotary spider frame assem- w 
bly 14. The assembly 14 carries a ring of release pins 
15 which locate in respective pockets 16 provided in 
a braking ring 17. This has a generally frusto-conical 
braking rim shown in Figures 4 and 5 and which is 
forced, by axial displacement of the ring 17, against 15 
the braking surface 9 when the check mechanism is 
operated. 

The shaft 12 is connected by a key 18 to a sur- 
rounding stepped collar 19 inside the casing 1. The 
collar 1 9 is held against axial displacement by a circJip 20 
20 on the shaft 12 at one end, and by a shouldered 
portion 21 of the shaft at the other end. The collar 19 
has a cylindrical end portion 22 providing a bearing 
for the ring 17, and its other end portion is provided 
with two arcuate and ctrcumferentially-spaced radial 25 
flanges 24. The flanges 24 respectively fit loosely into 
arcuate slots 25 provided on the inside face of a sec- 
ond braking ring 26. The engagement of the flanges 
24 in their respective slots 25 allows the ring 26 lim- 
ited axial and circumferential movement on the shaft 30 
12. 

Figures 4 and 5 show the generally frusto-conical 
rim portion of the ring 26 in more detail. The other ring 
1 7 is similarly constructed. The ring 26 has its frusto- 
conical rim of interrupted form, in that it is divided into 35 
arcuately-spaced braking zones 52 by the formation 
of a circumferent tally- spaced chorda) flats 51. These 
flats provide pumping recesses and reduce the sur- 
face area of the ring rim dedicated to braking, to be- 
tween 40% and 44% of the area available for braking 40 
when the opposed braking surfaces are truly frusto- 
conical as is the case with the aforesaid United 
States Patent However this disadvantage is capable 
of being entirely offset by an appropriate choice of 
braking surfaces materials and by the aggregated 45 
thrusts of springs which force the two rings apart to 
initiate braking when the mechanism switches from 
its quiescent mode to its operating mode. 

Located between the two rings 17 and 26, at an- 
gularly spaced positions, are thrust transmitting 50 
means shown in more detail in Figures 6, 7 and 8. 
Such means are provided by a set of arcuately spaced 
steel balls 28 held partly in each of two tear-shaped 
recesses or pockets provided in the opposed faces of 
the rings 17 and 26. The tails of the tear-drops extend 55 
in one direction of rotation on one of the rings, and in 
the other direction of rotation on the other ring. The 
floor of each recess slopes upwards towards 



its 'tail' to provid a camming surface and each fthe 
balls is pr vkJed with its own bias spring 56 located 
in an inclin d bore 55 and which urges the ball up the 
camming surface of the associated recess. The two 
rings 1 7 and 26 are thus urged apart by the aggregat- 
ed spring bias provided on the balls 28. The torque of 
the shaft 1 2 applied to the ring 26 by way of the flange 
24 and the end-wall of the slot 25, angularly displaces 
the ring 26 with respect to the ring 17 in a direction 
which forces the balls 28 against the resilience of 
their springs to the positions shown in Figure 7. In 
these positions illustrated, the balls are located in the 
deepest regions of the recesses or pockets. This cor- 
responds to the quiescent mode of operation of the 
mechanism. The bore 55 is inclined at an angle to the 
direction of rotation of the ring 17 in which it is formed 
as illustrated. 

The stub shaft 13 protrudes out of the end cap 2 
to provide a release facility. It is formed at its end with 
a hexagonal nut 30 to which a spanner (not shown) 
can be applied progressively to allow the shaft 12 to 
be turned, under complete manual control, in the di- 
rection of the reversed torque, after the check mech- 
anism has assumed its operating mode. This is de- 
scribed in more detail in the aforesaid United States 
Patent A further bore 34 which is eccentric to the axis 
of the stub shaft 13, extends inwardly through the 
stub shaft and contains a latching screw 35 having an 
axial pin 36 at one end inside the casing, and a 
knurled opposite end 37 to enable the axial position 
of the screw 35 to be altered from outside of the cas- 
ing 1. The end face of the shaft 12 inside the casing 
1 is provided, off-centre, with a well 38 at a position 
at which it can be engaged by the pin 36 when the 
screw 35 is screwed into the bore 34. During normal 
operation of the mechanism when it is in its quiescent 
mode, the screw 35 is unscrewed sufficiently to dis- 
engage the pin 36 from the well 38. 

Operation of the first embodiment 

During quiescent operation of the mechanism 
shown in Figure 1, the two rings 17 and 26 assume 
the positions shown in Figure 7 at which the balls 28 
are contained in the deepest portions of the tear- 
shaped recesses 53 and 54 on respective rings 17 
and 26. There is then minimum drag applied to the 
shaft 12. The springs 56 are held in compression by 
the drag of the ring 1 7 on the ring 26. This drag is pro- 
duced by the viscosity of the oil between the braking 
zones 52 of the ring 1 7 and the frusto-conical braking 
surfaces 8 and 9 formed inside the casing 1. 

The rotation of the rings 17 and 26 and the 
shapes of the recesses 51, causes the oil in the re- 
cesses 51 to be wedged by their pumping action into 
the gaps formed between the braking zones 52 of the 
rings and the opposed frusto-conical surfaces of the 
casing. Such pumping action creates cushions of oil 
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under pressur b tween th braking surfaces of th 
rings and casing so that they are held apart and do 
not rub against on another. Th oil in thes gaps is 
subjected to sh r stress but it is prev nted from 
overheating by flowing out of the gaps via the annu- 
lus formed around the edges of the zones 52, so that 
there is a relatively rapid circulation of oil through the 
pressure cushions. The degradation of the oil through 
the effects of the sheer stress and heating, is there- 
fore relatively small. 

If the drive torque on the shaft 12 is removed, the 
combined thrust of the springs 56 acting on the balls 
28 forces the two rings 17 and 26 apart against the 
pressure of the oil cushions. The resistance to this 
thrust rapidly diminishes as the oil flows quickly out 
of the cushions when the pumping effect of the chor- 
daJ recesses diminishes as a result of the speed of ro- 
tation of the rings 26, 17 diminishing. Also, as the 
balls are acted on by their individual springs, there is 
no risk of some only of the balls being effective to 
force the rings apart Thus a prompt reliable and 
abrupt braking action ensues with the thrust- 
transmitting means provided by the balls 28 and the 
camming surfaces of the associated recesses all be- 
ing effective. 

When the mechanism is in its operating mode 
and the shaft 12 has been checked to a halt, the stub 
shaft 13 protruding out of the end cap 2 can be used 
to provide a release facility . as fully described in the 
aforesaid United States Patent However there are 
situations when it is required temporarily to neutralise 
the checking action of the-mechanism when a re- 
verse torque is applied, for example, to enable main- 
tenance routines to be carried out This is effected as 
follows. 

With the shaft 12 manually held against rotation, 
the nut 30 is rotated sufficiently in a direction which 
moves the balls 28 into the deepest portions of their 
recesses so that the two rings 26 and 17 are at their 
closest relative positions. This simultaneously brings 
the pin 36 opposite the well 38. The knurled head 37 
may then be turned manually to engage the pin 36 
with the well 38. This locks the angular position of the 
shaft 12 and thus the ring 26, with that of the spider 
assembly 14 and thus the ring 17. The balls 28 are 
then prevented from moving out of their deepest pos- 
itions in their recesses and the braking capability of 
the mechanism is temporarily neutralised so that the 
shaft 12 can be turned freely in either direction to en- 
able the required maintenance to be carried out On 
completion of the maintenance, the nut 37 is un- 
screwed to free the pin 36 from the well 38. The check 
mechanism can then function normally. 

Second embodiment description 

Referring to Figure 9, a support plate 101 carries 
two coaxially mounted annular members 102, 103 at- 



tached by bolts 104 t provide a casing f r th cou- 
pling. The members 1 02, 1 03 each provid an internal 
frusta-conical braking surface. The braking surface 
f the member 102 is ref renced 105 and that of the 
5 member 103 is referenced 106. The two braking sur- 
faces are adjacent and opposed to one another, as il- 
lustrated. 

Shaft 107 passes concentrically through the two 
members 102, 103 and carries a collar 108 between 
10 them. The collar 108 has an internal key-way 109 
which receives a key attaching the collar stiffly to the 
shaft 

The collar 108 has its external surface providing 
two axially-spaced circumferential zones 110 and 
15 111. The zone 1 1 0 is equipped with four equiangularty 
spaced dogs 112 each of rectangular cross-section, 
and the zone 111 has a smooth cylindrical external 
surface. 

A ring 114 having a generally frusto-conical rim 

20 115 formed wit h chordaJ flats as has already been de- 
scribed with reference to Figures 4 and 5, is internally 
provided with slots 144 each of which accommodates 
one of t he dogs 1 1 2 so t hat t he ring 1 1 4 is si idable and 
loosely mounted on the dogs 112. This permits its rim 

25 1 1 5 to have limited angular, radial and axial displace- 
ment with respect to the member 103. Rim 115 is ar- 
ranged opposite and substantially parallel to the brak- 
ing surface 106, and is axiafly spaced from it when the 
coupling is in its quiescent mode. 

30 A second ring 116 is mounted on the cylindrical 

zone 111 of the collar 1 08 and is loosely coupled to 
a coaxially arranged output shaft 146 by a ring of 
studs 140 having their shanks attached at angularly 
spaced positions 141 to a radial flange 142 on the 

35 shaft, and their heads 1 43 located in holes 1 1 7 in the 
member 116. 

Mounted between the opposed and spaced faces 
of the rings 114 and 116 are a set of incompressible 
thrust-transmitting means 119. Each such means 

40 comprises a spring biased steel ball 120, identical to 
the ball 28 of Figure 1, having diametrically opposite 
parts of its surface seated in two opposed tear- 
shaped recesses 121, 122 provided in the rings 114 
and 116 as has already been described with refer- 

45 ence to Figures 6, 7 and 8. The recesses each provide 
a camming or ramp surface extending circumferen- 
tially with respect to the axis of rotation of the rings 
and the camming surfaces of each pair of opposed re- 
cesses respectively extend in opposite directions as 

so shown in Figure 10. Thus relative angular movement 
between the rings in one direction of rotation, causes 
each ball to seat in the deepest parts of its flanking 
recesses, whereas relative angular movement of the 
rings in the opposite direction causes the balls to trav- 

55 el up the camming surfaces towards the shallowest 
parts of the recesses with the result that the rings 
114, 116 are thrust apart by the thrusts of the indh 
vidual springs on the balls 120. 
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Operation f second embodim nt 

In operation of the coupling described, rotational 
driv of the shaft causes rotation of th collar 108. 
The dogs 112 are carried into engagement with one 
of the radially extending sides of the slots 144 in the 
ring 114 causing it to rotate. This rotates the ring in a 
direction which moves the balls 120 into the deepest 
parts of their recesses and they consequently impart 
the rotational drive to the other ring 116 as the cou- 
pling, at this time, is in its disengaged or quiescent 
mode. The ring 116 is free to rotate on the zone 111 
of the collar 1 08 and thus transmits drive to the output 
shaft 146. 

If the input drive to the coupling ceases, it as- 
sumes its operative or engaged mode at which it 
checks the load. This results from the ring 114 moving 
angularly with respect to the ring 116 in a direction 
which causes the balls 120 to ride up their camming 
surfaces and force the two rings apart. This is permit- 
ted by the slots 144 riding lengthwise along the dogs 
112. The interrupted frusto-conical rims of the rings 
move apart and into engagement with the braking 
surfaces of the casing. The full torque of the load is 
applied to the thrust-transmitting means so that brak- 
ing of the rotation of the input and output shafts of the 
coupling occurs abruptly. As both rings 114, 116 are 
allowed limited radial movement on the collar, the ef- 
fect of their rims engaging the braking surfaces 106, 
105 is to produce a self-centring effect so that the 
areas between which braking occurs is maximised. 

To release the coupling once it has engaged, it is 
necessary to turn one of the two shafts in a direction 
which causes the balls 120 to ride down their cam- 
ming surfaces into the deepest parts of their associ- 
ated recesses 121, 122 once again. This occurs au- 
tomatically when the drive is re-applied to the ring 114 
or when the ring 116 is manually rotated in the appro- 
priate direction by the application of a spanner (not 
shown) to a hexagonal nut 150 provided around the 
outer end of the shaft 146. 

As with ail of the other embodiments described 
in this specification, the casing is oil-filled, and the 
balls 120 are spring biased, as described in Figures 
6,7 and 8 above. 

Third embodiment description 

The check coupling provided by the arrangement 
of Figure 11 provides a bi-directional drive with a bi- 
directional check being applied if the drive is discon- 
nected in either direction. Parts of Figure 11 corre- 
sponding to those already described with reference to 
Figure 9 are similarly referenced but are in 
the '200' series and will not therefore be again descri- 
bed to save unnecessary repetition of description. 

The collar 208 of Figure 1 0 has the dogs 21 2 ex- 
tending axially throughout its length. A second collar 



230 of the sam internal and external dimensions as 
collar 208 is arranged in- 1 in with th collar 208 and 
is Ikewis equipped with four xternal dogs 231 of 
the sam cross-s ct ion al shape as the dogs 2 12, and 

5 aligned therewith. The collar 230 has an internal key 
way 232 for receiving a key which attaches it stiffly to 
an output drive shaft 233. 

The rings 214, 216 have their opposed faces pro- 
vided with double-ended tear-shaped recesses 235, 

10 236 as shown in Figure 12. When the two rings 214, 
216 are at their closest positions to one another, as 
illustrated in Figure 11, the balls 220 occupy central 
positions in their double-ended recesses 235, 236. 
Each of the balls is provided with associated bores 

15 containing compression springs (not shown) ar- 
ranged as shown in Figures 7 and 8, so that when the 
coupling is to switch from its quiescent mode to its op- 
erating mode, the springs exert a force on the balls 
causing the two rings 214, 216 to Deforced apart thus 

20 bringing their frusto-conical rims 215, 218 into en- 
gagement with the frusto-conical braking surfaces 
206, 205 of the casing. The rings 214, 216 once again 
have frusto-conical rims formed with pumping re- 
cesses (see Figures 4 and 5.) 

25 It will be noticed that in the arrangement of Figure 

11, the ring 216 is axially longer than the second col- 
lar 230 and is provided internally with axial slots 234 
of the same cross-sectional shape as the slots 244 in- 
side the ring 214 and which are aligned therewith. 

30 The coupling is assembled with the input drive 

shaft 207 attached to the collar 208 and the output 
drive shaft 233 attached to the collar 230. The dogs 
212 of the collar 208 are contained partly in the slots 
244 of the ring 214 and partly in the slots 234 of the 

35 ring 216. The dogs 231 of the second collar 230 are 
contained wholly within the slots 234 of the ring 216 
as shown. 

Operation of third embodiment 

40 

The coupling of Figure 11 operates as follows: 
During starting up, when the coupling is in its quies- 
cent mode, the rotation of the drive shaft 207 is trans- 
ferred to the collar 208 via the key way 209. The dogs 

45 212 of the collar 208 transmit the drive to both rotary 
rings 214, 216 in unison, by way of the slots 244 and 
the balls 220. In all cases the slots 244 and 234 are 
substantially wider circumferential ly, and slightly wid- 
er radially than the dogs they contain. The rotation of 

so the ring 216 is transferred by the radially extending 
end walls of the slots 234 to the dogs 231 of the sec- 
ond collar 230 which is stiffly keyed to the output 
shaft 233 so that it rotates with the input shaft 207. 
If the output shaft 233 should accelerate beyond the 

55 speed of the input shaft 207, or if the drive to the input 
shaft 207 should fail, the dogs 231 will advance in 
phase with respect to the dogs 212 and cause angu- 
lar movement of the ring 21 6 to occur with respect to 
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the ring 214 under the influ nceofth spring-biased 
balls 220. 

The baDs 220 th n run up the camming or ramp 
surfaces at n r th r ndofth recesses 235, 236 
and force the rings 214, 216 apart so that their rims 5 
brake on the surfaces 206, 205 and both input and 
output shafts are brought to an abrupt halt To enable 
rotation to re-commence, the relative angular move- 
ment between the rings 214, 216 must be reversed to 
allow the balls to re-assume their mid-position in the 10 
deepest parts of the recesses 235, 236 as shown in 
Figure 2. 

Because the recesses are double-ended, the 
same abrupt braking will occur irrespective of the di- 
rection of rotation of the input shaft 207 driving the 15 
collar 208. The only difference wil be that braking will 
occur as a result of the balls 220 running up the cam- 
ming or ramp surfaces at the other pair of ends of the 
opposed recesses 235, 236. 

20 

Fourth embodiment description 

The arrangement shown in Figure 13 provides a 
bi-directional drive with a reverse unidirectional 
check facility. Parts of Figure 11 corresponding to 25 
equivalent parts of Figure 9 are simlarly referenced 
but in the '300' series. To avoid needless repetition, 
these parts will not be again described in detail. 

Trie arrangement of coupling of Figure 13 is vir- 
tually the same as that shown in Figure 1 1 except t hat 30 
the tear-drop shaped recesses 321, 322 are single- 
nded as shown in Figure 14, and not double ended 
as shown in Figure 12. As a consequence, the abrupt 
halting of rotation of the coupling will only occur when 
the relative angular movement between the rings 35 
314, 316 is in one direction. This occurs when the 
spring-biased balls 320 run up the ramp or camming 
surfaces at one end of the recesses 321, 322 and 
force the rings 314, 316 apart. Angular movement of 
the rings 314, 316 in the reverse direction is prevent- 40 
ed by the balls 320 engaging the end walls of their as- 
sociated recesses 321 , 322 and simply transmitting 
the rotational drive between the two rings 314, 316 
which each has an interrupted frusto-conical rim (see 
Figures 4 and 5). 45 

Fifth embodiment description 

Figure 3 shows how two torque checking mecha- 
nisms can be safely operated in parallel. 50 

It is common practice to provide a piece of equip- 
ment being monitored, with two torque checking 
mechanisms so that the torque to be checked, which 
can be very large, is shared between them. However, 
in practice, two torque-checking mechanisms seldom 55 
operate in precisely the same way. One of the mech- 
anisms is invariably subjected to the full torque to be 
checked, before the other one commences opera- 



tion. The arrangem ntsh wn in Figure 3 is designed 
to v rcome this diff iculty. 

Figure 3 shows a driv shaft 42 whose rotation is 
tob ch eked abruptly in th v nt fthetorqu be- 
ing reversed. The drive shaft 42 carries a pinion 41 
which is in mesh with a pair of gear wheels 40/ and 
40". These are arranged at diametrically opposite 
positions on the pinion 41. 

Each of the gear wheels 40/, 40* is connected to 
the input shaft of a check coupling of the form shown 
in Figure 1. Each check coupling has a casing 1\ 1" 
which, instead of being anchored to a bed plate is 
fixed to one end of an arm 43', 43". The arm allows 
the casing limited rotational movement through a de- 
gree or two. The end of the arm lies between an abut- 
ment 44', 44" and a piston 45', 45" . Each of the pis- 
tons 45', 45" has an associated cylinder 46', 46" in- 
terconnected by way of hydraulic piping 47. 

Operation of fifth embodiment 

During normal operation of the equipment when 
checking of the torque is not required, the pinion 41 
rotates in the direction of the arrow Blustrated. This 
motion is imparted to the two check couplings which 
are in their quiescent modes. Their input shafts 12', 
12" rotate in the direction of the arrows illustrated, so 
that the two arms 43', 43" press against their corre- 
sponding pistons 45', 45". 

In the event that the direction of torque of the pin- 
ion 41 reverses, a corresponding rotational torque is 
applied to the two gearwheels 40*, 40". In the unlikely 
event that they operate truly simultaneously, their 
arms 43', 43" will simultaneously impact on the abut- 
ments 44', 44" so that the torque to be checked be 
divided equally between them. 

If, as is invariably the case, one of the check 
mechanisms, say that associated with the arm 43' 
operates first, its arm 43' will impact on the abutment 
44'. This frees the piston 45' so that hydraulic oil 
passes from the cylinder 46" to the cylinder 46' by 
way of the piping 47. The upward movement of the 
piston 45" thus permitted, causes the arm 43" of the 
casing 1" to turn in a direction which momentarily re- 
moves torque from the associated check mechanism, 
causing it immediately to switch from its quiescent 
mode to its operating mode. Both check mechanisms 
thus operate together to assume their operating 
mode despite their characteristics being different, so 
that the reverse torque of the pinion 41 is divided 
equally between the two check mechanisms. 



Claims 

1 . A mechanism for abruptly checking the motion of 
a rotating input shaft, having an oil-f3led casing 
(2,3,4,5) containing two rings (17,26) which are 
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axially and angularly displaceabl with respect to 
one another braking surfaces provid d n re- 
spect rv rims of th rings and which lie on respec- 
tive frusto- conical surfaces; p posed braking 
surfaces (8,9) provided on the casing and facing s 
those of the rings, the braking surfaces of the 
casing also lying on fr us to-conical surfaces 
which are complementary and parallel to those of 
the rings (Figures 1, 9, 11, and 13); resilient 
means acting to urge the two rings (1 7,26) apart; w 
and a thrust-transmitting assembly composed of 
balls (28,120,220,320) located in pockets (53,54) 
and camming surfaces lying between the op- 
posed faces of the rings (1 7,26), the assembly re- 
sponding to a reversal in the direction of a driving 15 
torque applied to one of the rings (26) by forcing 
the rings apart so that their rotation is abruptly 
checked by engagement of their braking surfaces 
with the braking surfaces of the casing; charac- 
terised in that one of the braking surfaces (Fig- 20 
ures 4 and 5) has a series of circurnferentially- 
spaced recesses (51) dividing it into spaced arc- 
uate braking zones (52), and each recess (51) 
converges towards at least one of the braking 
zones (52) flanking it 25 

2. A mechanism as claimed in claim 1, character- 
ised in that the recesses (51) are respectively 
formed on the rim of each ring (17,26) by a series 

of equispaced chordal segments removed from 30 
the rim. 

3. A mechanism as claimed in claim 1 or claim 2, 
characterised in that each of the balls 
(28,120,220,320) is biased by its own spring (56) 35 
in a direction which urges the rings (1 7,26) apart, 

the spring being located in a bore (55) formed in 
the ring (17) and exerting a thrust on the ball act- 
ing to move it towards the shallow end of a tear- 
shaped pocket (53,54,121,235-6,321,322) in 40 
which the ball is located. 

4. A mechanism as claimed in claim 3, character- 
ised in that each pocket is double-ended 
(235,236) and has its deepest part in the centre 45 
of the pocket, each ball (220) being acted upon 

by two springs (56) each located in its own bore 
(55). 

5. A mechanism as claimed in any one of the pre- 50 
ceding claims, characterised in that at least one 

of the rings (114) is loosely mounted on dogs 
(112) attached to a collar (108) fixed to the shaft 
(107), the rings (114,116) being angularly and ax- 
ially displaceable with respect to one another and 55 
each of the rings being also permitted limited tilt- 
ing movement about its centre. 



6. A mechanism as claimed in claim 5, character- 
ised in that input and an output shafts (107,146) 

xt nd respectiv ly into opposite sid s of the 
casing (2,3,4,5) and are coilinear, drive from th 
input shaft (107) to the output shaft (146) being 
transmitted by way of the ring (114) mounted on 
the collar (108) of the input shaft (107), the 
thrust-transmitting assembly (120) located be- 
tween the two rings (114,116), and the second 
ring (116) which is mounted loosely on a spider 
(142) attached to drive the output shaft (146). 

7. A mechanism as claimed in any one of the pre- 
ceding claims, characterised by a releasable 
latching device (36,38) operable to latch the two 
rings (17,26) together when the balls (28) are in 
positions at which the braking effect of the mech- 
anism is a minimum (see figure 1), so that the in- 
put shaft (12) can be turned freely in either direc- 
tion. 

8. A mechanism as claimed in any one of the pre- 
ceding claims, characterised in that its input shaft 
(12') is connected with that of a similar mecha- 
nism (1") to a source of rotational drive (41) to be 
checked, the casings of the two mechanisms (V, 
1") being interconnected through load-balancing 
means (47,43\43",45',45\46',46") which is ef- 
fective to ensure simultaneous operation of both 
mechanisms (1',1") despite their operating char- 
acteristics being slightly different. 

9. A mechanism as claimed in claim 8, character- 
ised in that said load balancing means comprises 
two piston-and-cylinder units (45',45\46',46") in- 
terconnected by hydraulic piping (47), and arms 
(43\43") attached to the casings of the mecha- 
nisms (1\1 W ) and operating respective units 
(45\45",46',46") in response to limited angular 
movements of the casings caused by the opera- 
tion of the associated mechanisms (1\1"). 
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